
LHS RHS 10 := Ret 3
e : = e

Δ
Δ Δ

_-[e ., 503 -> < C ,
0

. ) (eit) = <U , 52)
[Mutate] ↑ _ ↓

(e: = e ,
00) = <0 , &ICAUJ)

ㆃ

Let X =

e , In ez

Δ

CIC++
int x = 3 : √ L-Value

10 is not w = 5 ; X R-Valus
an 1-value

int *ptr ; 11 int

*ptr = 5 ;

char ** aro-of-strs ; // initialized

arr
-_of -strs [ 3 ] 263

=

h
^

;

留



Fb e ⇒ U

Fs (e , 0, ) E (V , 52]
-

pure I eampud
↓

Languages
v/ Side Effects

Exceptions & Sick Effect

F - EX e = v

Py deff() :

& errorm False

If error then
Felse

⇐ Elaa=อ
dead cock &*) = i + 1 norma ... ;

_

norma 1_ comp2)
True

return True

FP(i) e , ie , (Furx + e2 ) e ,
where xeFr(el



Py while Eli
if terminati

Jere
Continuation ()

while-∞
if skip:ton

Sid - Effect : Affection Control Flow

Exceptions : Call-Stack

Py tet11? def?ty =

g]
det ha?

Except X :

vaise ExcL)
# handle X 〜

fel



raise
EXC

四 — …—心
normally

withexception

Side Effects

Effects affecting

Memory ←
←

Control flow
Call-stack e

IO / Input/output
Network
File ·

Op

pure e ⇒ √

Impue Nem Le , to) - (0 , 5 ,
7

World le. W > => Se
,
Wis



Exception F' - F
*
X e ⇒ w

e : : (.
F

Exp . )

1 Raise #Le= payload
A Exception Name

1 try
e , catch #1X -> ex

V :: 1 .. #"Value--)) Raise #v

e := = e, + e /e ,
- e/ e

, /en

2
. /0 = Error

恐熊 ITaler⇒ n .tun
, en⇒ mo

nn≠

装

e2 ⇒ O

[Dir -by -zero]
2, /ez =>> Raise #DirByZew O



σ∞
( Fun x → Fuay → 3 + x / y ) 4 0

v> 3 + 410

…
[DBZ]

3 ⇒ 3 4)0 -> Raise #Dir ByZero 0 0z0

[Add?]
3tN0E Raise #DirByZero

2 , En , 272 n .. nzt[
[Add }

2
,
+ e2 = n , + 4z

[ Add - 1- Err]
e, E Raise #1p

2
,
+ ec => Raise #1P

[ Add-v -Err] 2, = n , n . EX e2 => Raise #l P

2
, + ez = Raise #P

[Add - 1-TypeErr] e, zuvk2

2. + ezE Raise #TypeErr v



[Raise]
Thuise#1eCRaise Fr

[Double Raise]
2 => Raise #1-

7
# => Raise #r

2. V v is not Raise #1.
[Try Not]
Capturing try e

,
catch #1 x + 22 E v

[Ty Fail ) 2. E Raise #1 P

try e
, catch #1x + e. => e2[p/X]


